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LIGHTED SWITCH DEVICE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present Invention relates to a lighted switch device 

used In, for example, a control section of a vehicle - 
Installed air conditioner, and, more particularly, to means 
for preventing undesirable leakage of light from some portion. 

2. Description of the Related Art 

10 As shown In Figs. 4 and 5, a related lighted switch 

device for a vehicle- Installed air conditioner comprises one 
rotary knob (first operating knob) 1, four push knobs (second 
operating knobs) 2, 3, 4, and 5 disposed around the rotary 
knob 1, a case 6 having a front plate 6a to which the rotary 

15 knob 1 and the push knobs 2, 3, 4, and 5 are mounted, a 
rotation detector 8 mounted to a wiring board 7 and 
accommodated in the case 6, switch elements 9, LEDs 10 
(light -emit ting diodes serving as light sources), and an 
annular light conductor 11 for transmitting exiting light 10a 

20 from the LEDs 10 to the outer peripheral portion of the 
rotary knob 1 . 

This type of related lighted switch device further 
comprises an annular light -shielding member 13, disposed at a 
portion of the case 6 where the light conductor 11 is 

25 disposed, for preventing light from leaking into gaps 12 

formed between pairs of adjacent push knobs, that is, between 
the push knobs 2 and 3, between the push knobs 3 and 4, 
between the push knobs 4 and 5, and between the push knobs 5 
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and 2 . 

In the related lighted switch device, since the annular 
light -shielding member 13 is disposed around the annular 
light conductor 11, it is possible to prevent light from 
5 leaking into the gaps 12, disposed between the respective 

pairs of adjacent push knobs, from the light conductor 11, so 
that the lighted switch device can be easily seen. 

In the related lighted switch device, since the light - 
shielding member 13, which is formed at the case 6, is 

10 disposed in a gap 14 between the rotary knob 1 and the push 
knobs 2 to 5, the light -shielding member 13 is viewed 
concentrically with the light conductor 11 in plan view of 
the lighted switch device. Therefore, the related lighted 
switch device is not designed well. In addition, the gap 14 

15 is inevitably large. Therefore, also for this reason, the 
related lighted switch device is not designed well, thereby 
increasing the size of the switch device. Further, since the 
light -shielding member 13 is formed at the case 6, a die used 
for injection molding of the case 6 is large and complicated. 

20 Therefore, the lighted switch device, which is a product, is 
high in cost. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is achieved to 
25 overcome the aforementioned related problems , and has as its 
object the provision of a small low- cost lighted switch 
device which is designed well. 

To this end, according to a basic form of the present 
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invention, there is provided a lighted switch device 
comprising a first operating knob; a plurality of second 
operating knobs comprising a pair of adjacent second 
operating knobs and disposed around the first operating knob; 
5 a case having a front plate for mounting the first operating 
knob and the plurality of second operating knobs; a light 
source accommodated in the case; a light conductor for 
transmitting exiting light from the light source to an outer 
peripheral portion of the first operating knob; and a light - 
10 shielding member, which is disposed at one of the pair of 

adjacent second operating knobs and which protrudes in a gap 
disposed between the pair of adjacent second operating knobs, 
for preventing light from leaking into the gap from the light 
conductor . 

15 In this way, when light is prevented from leaking into 

the gap from the light conductor by making the light - 
shielding member, which is disposed at one of the pair of 
second operating knobs, protrude into the gap disposed 
between the pair of adjacent second operating knobs, the size 

20 of the gap is small, which is, in general, approximately 1 mm. 
Therefore, the light -shielding member is only slightly seen 
in plan view of the lighted switch device, so that the design 
of the lighted switch device can be improved. In addition, 
it is not necessary to form the light -shielding member at the 

25 case, and a gap between the first operating knob and the 
second operating knobs can be reduced in size. Therefore, 
also for this reason, the design of the lighted switch device 
can be improved, thereby reducing the size of the lighted 



- 3 - 



switch device. Further, since it is not necessary to form 
the light -shielding member at the case^ it is possible to 
simplify and reduce the size of a die used for injection 
molding of the case, and, thus, to reduce the cost of the 
5 lighted switch device, which is a product. 

In the basic form, the other of the pair of second 
operating knobs has a recess for inserting an end of the 
light - shielding member . 

In this way, when the light -shielding member is disposed 

10 at one of the pair of adjacent second operating knobs, and a 
recess for inserting an end of the light -shielding member is 
formed in the other second operating knob, it is possible to 
more reliably achieve a light -shielding operation by the 
light -shielding member compared to the case in which an end 

15 portion of the light -shielding member, which is formed at one 
of the pair of adjacent second operating knobs, is disposed 
close to a side surface of the other second operating knob. 
Therefore, it is possible to prevent light from leaking into 
the gap between the pair of adjacent second operating knobs, 

20 so that the design of the lighted switch device can be 
further improved. 

In the basic form, the first operating knob may be a 
rotary knob, and the plurality of second operating knobs may 
be push knobs. 

25 In this way, when the first operating knob is a rotary 

knob, and the second operating knobs are push knobs, it is 
possible to construct one switch device by a combination of 
operating knobs operated by different methods. Therefore, by 
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using the rotary knob and the push knobs according to 
functions, the operability of the switch device can be 
enhanced. For example, when the push knobs are used for 
selecting functions, such as automatic -manual switching of a 
5 vehicle-installed air conditioner, in-vehicle-defrosting 
switching, temperature setting, and air voliame setting, and 
when the rotary knob is used for temperature adjustment and 
air volume adjustment, it is possible to match the 
operational feel of the knobs and the feel of selecting the 
10 respective functions and adjusting the functions. Therefore, 
the lighted switch device, which is used in a control section 
of the vehicle-installed air conditioner, provides good 
operational feel. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of the main portion of a switch 
device of an embodiment of the present invention; 

Fig. 2 is a sectional view of the main portion of the 
structure of a portion of the switch device of the embodiment 
20 of the present invention where light -shielding members are 
formed; 

Fig. 3 is a sectional view taken along line III-III of 
Fig. 1; 

Fig. 4 is a plan view of the main portion of a related 
25 switch device; and 

Fig. 5 is a sectional view taken along line V-V of Fig. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereunder, a lighted switch device of an embodiment of 
the present invention will be described with reference to 
Figs. 1 to 3. 

5 As shown in Figs . 1 to 3 , the lighted switch device of 

the embodiment has basically the same structure as the 
related lighted switch device. It comprises one rotary knob 
(first operating knob) 1, four push knobs (second operating 
knobs ) 2 , 3 , 4 , and 5 disposed around the rotary knob 1 , a 

10 case 6 having a front plate 6a to which the rotary knob 1 and 
the push knobs 2, 3, 4, and 5 are mounted, a rotation 
detector 8 mounted to a wiring board 7 and accommodated in 
the case 6, switch elements 9, LEDs 10 ( light -emitting diodes 
serving as light sources), and" an annular light conductor 11 

15 for transmitting exiting light 10a from the LEDs 10 to the 
outer peripheral portion of the rotary knob 1 . 

The rotary knob 1 is injection molded out of resin and 
into the shape of a cap including a top surface la and a 
cylindrical portion lb, and is rotatably mounted to the front 

20 plate 6a of the case 6. In order to make it possible for an 
operator to see the function of the rotary knob 1, a 
character, a pictorial character, etc. , which is illuminated 
by the exiting light 10a from the LEDs 10, may be indicated 
on the top surface la of the rotary knob 1 . 

25 The push knobs. 2, 3, 4, and 5 are injection molded out 

of resin and into the shape of a tray, and are mounted to the 
front plate 6a of the case 6 so that they can be pushed. The 
push knob 2 has a push surface 2a and a flange 2b. The push 



knob 3 has a push surface 3a and a flange 3b. The push knob 
4 has a push surface 4a and a flange 4b. The push knob 5 has 
a push surface 5a and a flange 5b. As shown in Fig. 2, 
plate -shaped light -shielding members 15 vertically protrude 
5 from a surface of the push knob 2 opposing the push knob 3, a 
surface of the push knob 2 opposing the ' push knob 5 , a 
surface of the push knob 4 opposing the push knob 3, and a 
surface of the push knob 4 opposing the push knob 5, 
respectively. Recesses 16 into which ends of the light- 

10 shielding members 15 are inserted are formed in portions of 
the push knob 3 opposing the respective light -shielding 
members 15 and portions of the push knob 5 opposing the 
respective light -shielding members 15. As shown in Fig. 1, 
when the ends of the respective light -shielding members 15 

15 are inserted into the respective recesses 16, the push knobs 
2, 3, 4, and 5 are disposed close to each other and to the 
rotary knob 1. In order to make it possible for the operator 
to see the functions of the respective push knobs 2, 3, 4, 
and 5, characters, pictorial characters, etc., which are 

20 illuminated by the exiting light 10a from the LEDs 10, may be 
indicated on the push surfaces 2a, 3a, 4a, and 5a of the push 
knobs 2, 3, 4, and 5, respectively. 

The case 6 is injection molded out of resin and into the 
shape of a box so that the case 6 can accommodate the wiring 

25 board 7, the rotation detector 8, the switch elements 9, the 
LEDs 10, and the light conductor 11. 

The rotation detector 8 may be, for example, a rotary 
variable resistor or a rotary encoder. Its rotary shaft 8a 
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is connected to the rotary knob 1 through a required power 

transmission device such as a gear mechanism. 

The switch elements 9 each comprise a tactile switch and 

a click rubber disposed on the wiring board 7, and have a 
5 contact that is brought into electrical conduction with the 

wiring board and the click rubber by bending the click rubber. 

In order to make it possible to reliably operate the switch 

elements 9, the switch elements 9 are disposed at portions 

opposing the central portions of the respective push knobs 2 , 
10 3, 4, and 5. The switch elemlents 9 can be directly operated 

by the respective push knobs 2, 3, 4, and 5, or indirectly 

operated through a coupling member (not shown), which is 

called an actuator. 

In order to make it possible for the LEDs 10 to 
15 uniformly illuminate the area around the rotary knob 1, as 

shown in Figs. 1 and 2, the LEDs 10 are disposed at equal 

intervals around the light conductor 11. 

The light conductor 11 is formed of a light -transmissive 

resin material and into an annular shape. As shown in Fig. 3, 
20 the light conductor 11 is disposed around a portion of the 

case 6 where the rotary knob 1 is disposed. 

Since the lighted switch device of the embodiment 

comprises one rotaary knob 1 and four push knobs 2, 3, 4, and 

5, when any of the push knobs 2, 3, 4, and 5 are used for 
25 selecting functions, such as automatic -manual switching of a 

vehicle-installed air conditioner, in-vehicle-defrosting 

switching, temperature setting, and air volume setting, and 

when the rotary knob 1 is used for temperature adjustment and 
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air volume adjustment, it is possible to match the 
operational feel of the knobs 1 to 5 and the feel of 
selecting the respective functions and adjusting the 
functions. Therefore, the lighted switch device, which is 
5 used in a control section of the vehicle- installed air 
conditioner, provides good operational feel. 

In the lighted switch device of the embodiment, the 
plate-shaped light -shielding members 15 protrude from a 
surface of the push knob 2 opposing the push knob 3, a 

10 surface of the push knob 2 opposing the push knob 5, a 

surface of the push knob 4 opposing the push knob 3, and a 
surface of the push knob 4 opposing the push knob 5, 
respectively. The recesses 16 into which ends of the light- 
shielding members 15 are inserted are formed in portions of 

15 the push knob 3 opposing the respective light -shielding 
members 15 and portions of the push knob 5 opposing the 
respective light -shielding members 15. Therefore, the light- 
shielding members 15 only slightly appear at the surface of 
the lighted switch device, so that the design of the lighted 

20 switch device can be improved. In addition, since each gap 
12 between its associated pair of adjacent push knobs is 
completely closed by its associated light -shielding member 15, 
it is possible to prevent light from leaking into the gaps 12, 
so that the rotary knob 1 can be seen well. Further, since 

25 it is not necessary to form the light -shielding members at 
the case 6, a gap 14 between the rotary knob 1 and the push 
knobs 2, 3, 4, and 5 can be reduced in size, so that, also 
for this reason, the design of the lighted switch device can 
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be improved, as a result of which the lighted switch device 
can be reduced in size. Further, since it is not necessary 
to form the light -shielding members at the case 6, it is 
possible to simplify and reduce the size of a die used for 
5 injection molding of the case 6, and, thus, to reduce the 
cost of the lighted switch device, which is a product. 

Although, in the embodiment, the rotary knob 1 is used 
as a first operating knob and the push knobs 2, 3, 4, and 5 
are used as second operating knobs, the gist of the present 
10 invention is not limited thereto, so that push knobs may be 
used for the first operating knobs and the second operating 
knobs • 

Although, in the embodiment, the light -shielding members 
15 are formed at the push knobs 2 and 4, and the recesses 16 

15 are formed in the push knobs 3 and 5, the gist of the present 
invention is not limited thereto. Therefore, when the gaps 
12 are shielded from light, it is possible to omit the 
recesses 16 formed in the push knobs 3 and 5. 

Although, in the embodiment, the four push knobs 2, 3, 4, 

20 and 5 are disposed around the rotary knob 1, the gist of the 
present invention is not limited thereto. Therefore, the 
number of push knobs disposed around the rotary knob 1 may be 
changed as required depending upon the purpose of use of the 
lighted switch device. 
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